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A case of laparo-assisted distal pancreatectomy and enucleation for

juvenile multiple pancreatic insulinomas

Ryo Okada, Teruhide Ishigame, Yasuhide Kofunato, Naoya Sato, Junichiro Watanabe,
Makoto Muto, Seiko Suzushino, Shigeyuki Tsukida, Astushi Nishimagi, Takayuki Azuma,
Yosuke Ogayama, Taro Tosa, Takashi Kimura, Akira Kenjo and Shigeru Marubashi

Department of Hepato-Biliary-Pancreatic and Transplant Surgery, Fukushima medical university

EBE EOIL26 O, TAPABRBIEOSH CRUEREE SN-28, (RIMAESSIE L JIE L,
A VR 7 == bz, FEL TSN, BRI 2 M BRBIC1Eof v 2) ) —<%
Tz —75, WEHEERICIZEREEFEE SN2 VWL O, SASI 7 A M TIEA ¥ A ¥ BFE 5D T
RENTzo PEREGE VAR REBUIRRAN % 51T L, W RaERIC & o TS S N7z BB INE B L0 L T
Al & BEFE L 720 4 RS ToRHEIcmh 4 > 2 ) YEOET & IEHED EF AR Sz,
TR IRA IS TA Y A ) =< E BTSNz, BRI THIE 8L LB L T b, BMNE
BREFWERETHA v A ) —<EFATIEIMANCETRELRET 5 2 EPRELIGENDH
%o SASI 7 A MZ X 2 HEREMIMTRIC & 2 TRTZIT oAl i A4 A & - bEEE =4 1) ¥ 7% fFH
LT, EHBOREYREEIT) ZLPEEEEZ bz,
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Abstract : A 26-year-old woman was transported to the emergency ward of our hospital because of sta-
tus epilepticus. Disturbance of consciousness turned out to be a symptom of hypoglycemia, and various
modalities, including abdominal CT, detected two nodular lesions in the pancreatic body and one cystic
lesion in the pancreatic tail. SASI test showed that the pancreatic head also had excessive insulin secre-
tion, although no tumorous lesions were identified. She underwent laparo-assisted distal pancreatec-
tomy with a preoperative diagnosis of multiple pancreatic insulinomas. A nodule of 5 mm was confirmed
in the pancreatic head by intraoperative ultrasound, and the nodule was resected by enucleation. Intra-
operative blood insulin and glucose monitoring showed a drop in blood insulin level and elevated blood
glucose level after the total removal of four tumors. The histopathological diagnosis of all resected
tumors was insulinoma. Pancreatic insulinoma presents symptoms of hypoglycemia even if the tumor is
relatively small. On the other hand, preoperative diagnosis for small lesions or multiple lesions of insu-
linoma is often difficult. Preoperative SASI test and intraoperative monitoring for blood insulin and glu-
cose will be quite beneficial for the complete removal of insulinomas, especially in cases with difficulty in
determining tumor localization.
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BEA > A — AR HE I I AR A 43 W I
(pancreatic neuroendocrine neoplasm ; 2L F PanNEN)
D—DTHY, BE,LLDA VA1) BG5S &
DARIMBEA k72 L, SR aEREET 2V, 90% A
HEETH D05, INRERLFHIRE R H S HIEG] b 1F
fEd 57,

SlEbbiud, BUNGEE SRS WAL
L, WHiRIEZ D NEETH o 7203, Mrar oFERY
BRI E A (selective arterial secretagogue
injection test ; SASI test), #% Bz &% T A9 9 IR B ML=
(percutaneous transhepatic portal venous sampling ;
PTPVS) |2 & Z#kremkss, itk 4 > 2y~ -1l
WEEE=%) 72T 5Z LI2XoC, RS
I TEOIBRIC TRl T & 72 2 5N W EEHE
1 # (multiple endocrine neoplasia type 1;
MEN1) ZHERICAT HEGERMDLZIEEA >~ A
J =< IEB 2 R L 72O THE T 5.

IiE 1l

B 26 0%, L

T ERkEE

FIEE « SO BRI ) v~ F, BTt
(I 2 5RO 720 AR S 5 S R0 A 40 WA T 15
DREE I Do 720

FEATIRE « FIOAF A I BRI 5 % 3R I A 1 R
gL, MEHETAPA LIS, Dk, $it

TADAFIZ L ZNIRER T T Tz, Bifk
RET FeT7 Iy AZHEbLT, WA EikREE)
HE L Tz,

BURIE : 2012 4F 9 AR IRIE 2 & BIE T 2 kb
W THEBER O EFHRHIRERE S, TAD
AERRFEEDZ NS T 4 Bl SR s Be itk S
N7zo bl HkBEEILELELCBY, Mkt
(2 T IMAEAE 33 mg/dl & RFRETH > 720 50% 7
R 7 B 40 ml OFIRNTX 512 & - THHEHEO -5
MPEOEND L, HRLNIEREHLE o720 TDOHR
OFFRBFARAE MR T L B 2 R0T, Hik
R RIMAEISE I L B b D LRI &, BBEs)
WNEHCERERL & e o 720 JEEBE R CT I THEREBIC
FNAMINE 25RO, BERHA v R ) ) —~ DB &
2, AEAEIE B B SRHER L o 7

B B RFTR : B & 158 cm, 1A 53 kg, BMI
21.2 kg/m?, BEERIEFHH - $kC, R R0 BT R0 L il g
L7Zzro7zs

MERAEAT R Y PER SR 2 o iR (&
1) Tid, HIMmER 13,400/ul, CRP 4.23 mg/dl & %IE
FISO A% 3807275, Ml X HT R O MpE LA
Bl d REBRFIE R D o720 50% 7 F 7 i 40 ml
G SN CTHEMIEW & 7o 728 (22 ol
WA T, IMAEME 100 mg/dl, 1 > A1) ~fiE 19.9
uwU/ml (GEHESEPH : 5.0~10.0 pnU/ml), MO BEPI 53w
RNWVE EIZRE IR Do 72 HilE Ca 9.4 mg/dl,
intact-PTH 16 pg/ml T 0, & b IZHEHEH AN T
Ho77,

F1 BSHRRIE O MRS R
FRERUGO L5, MBI Z R 72,

WBC 13,400/ul TP
RBC 4.32%10%ul Alb
Hb 14.7 g/dl AST
Hct 42% ALT
Plt 26.9x10%/ul LDH

vyGTP
PT 96.7% T-Bil
PT-INR 1.00 BUN
APTT 28.6 sec. Cre

Na

K

Cl

Ca

7.6 g/dl CK 16 U/L

4.9 g/dl AMY 55 U/L

17 U/L CRP 4.23 mg/dl

14 U/L Glu 33 mg/dl
139 U/L

49 U/L pH 7.399

0.7 mg/dl pCO2 40.9 mmHg

12 mg/dl p0O2 83.1 mmHg
0.42 mg/dl HCO3- 24.7 mmol/l
140 mmol/l BE 0.4 mmol/l

3.9 mmol/l Sa02 96.1%
103 mmol/1

9.9 mg/dl
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%ﬁﬁ G R SR R R L7, o fEE T
WE IR S N Do 72,

JEERIMAE s AT i i . BRI B & RE
A 513 M8 @ tumor stain % 726 726 Eﬂ"é’ﬁ?ﬁ? CT
T, BRI 2 oM EIMIRZE, BREIC1EO
MWL RO (K1),

SASI test FT i : B 38 EIR, MBIIR~D 7
VT AR &Y, AV Dy A¥GRIE &

A A ) =< D 1H] 25

LT, AffZI2100% LLEo A > 2 Yo 5
WHERR S NTze LB XY, EH+ iR EIR A =
Bo5 2 BESEES, MREpIR 2SS AL 9 5 BRI A
VAN VR G e R 72 IR DAETEDSRIE S e
(X2),

PLEXY, 2 8RR
WM ERE T e
SASI test (2

EEIERZE, 1 oRR
<A /X')/—Vkﬂwﬂ,f:o
Lo THEEEERIZ S A > A ¥ B 45k

SHZEDFAEDIRIE SN2 7280, EHEHEIHZ DR ES
B 726

LIz ot %

M 1. MR T CT M
FefkEs (b, ¢) 12 2 HoMEIERZE, FERE (1) |
IR S N dp o 720

fwuimi SMA
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2. SASI test # 4%

B+ I8GENIR & BENR~ O 7V a VB VY AERICTEE R A » A ¥ iaF
A4 YA =< DIFAEDSE

EVEIRZEDSIRRE S LT W 7 WIESBEER I

21 EOFERMEFL & ROz (HEH) . BHEE (a) 12
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Abbreviation : SMA ; superior mesenteric artery, GDA ; gastroduodenal artery, SA ; splenic artery.
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B PR NELSE (endoscopic ultrasonography ; EUS)
AT - BRARERIC 2 M, EERERIC 1 BRI IR DS
RSN BEWEBRAH LR VTN T 5 Ml
T OBET3WESTOHIICEESN, 1R
)= FEL VTR T -7z, BRI ERmD
FRZ SRS AT b7z BEEEERC I3RS % 3
MWT LI LITTELRD>72,

7S R2 MRI T AL« T2 SRER I CHREEEES L = <
HF 7212 high intensity & 2 L 7248, MO LM
TIERE 2, BEHAREIIFRETE 2oz, i
DM FERRZ, BEAR RO BRI O 1T ERE T & 72,

SASI test 2 A1 H : # A4 2 %1% T & - 727 B
PARER L THMR LA, fIEEFEKIC, BEHO
A 2R ZBERGWHTRIE S Tz,

PTPVS : #EREAEFHICPIIRMNIZ S 7 — 7 )V & 4
AL, MR B REEER, MIRAR O AET
23 r AT CMIRIMZBRALL TA > A UEZHIE L
7o BEMARER & REBIINZ T, BEEEETA v ) Ul
PEREEMET 2T 2805 0, ERERE LT
SNBERE, REISINZ T, BEEEERIC b ) s
B DL wR LT,

FDG-PET/CT: BEAIDIRZE b & T, KNI
FDG O HERIIBO L0572,

MR F A MENL O et % 8 L CHa T
Wigs % [T L7225, MENI {5 72% 13 Sk
No7zs

EIRAEZ 50T, BERBTO 3 WAL E S

2R3 2179 FE & L T Informed consent %
BT, Fiolste otz

FAATIL © 2012 47 12 A JEPESE N IR R AR LI BR Al
AT U 7ze MEMESIIC X 2 BIE L il i8I AT
(inoperative ultrasonography ; IOUS) THEAER 2 %
2L R AR 1 IR IZES I CRETE 2D, 20
B CIIESHER IR A IFERE C & b o 720 RH) - B
R % SEATALH L 727%, 39WA % & O E THERES
TE HCTHEEE Lz MBI AR L 72 2
Rid Ny 72BN L C EEEBER /NIRRT (AlE 8
cm) AHHE L7z, /ANTIBH A2 5 BB Z O 5
M AITS &, FBMESEIRE D2 cm IO
BESEER /NS ET & fil 0 L, TOUS T & B 5 mm O
low echoic mass 2%t S 4172 (1X13), IOUS |2 CTHE
& TS & OIRREZ HERE L, Il 2 61T L 72

3. il AR A A R
FESEER ST T LR K% 5 mm 15 FEHENR % 526072

7278, WESHERIR R IIHEZ ICE S e b o 7o BESEHH (EESEDR
Img/d]  fiTHT  FTEALA IOUSE FEEL B fEE BB ERRE & [U/mi]
200 ‘ ‘ ‘ ‘ ‘ - 30
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e
1 Mz
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& N
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i 7 RS E 2 —E (7 P75 HE 8.6
gH) & LT, A >R ME & MUbEE % 5%
WZHIGE LT 7ehs, BEBHERINZS Ofi A T %12 i
A4 YA VEORT L IMAEEO - F2 R S L7
(B0 4),

g B AR S A A B (B 5-8) @ RN D 42 4 9
EORE SIE, BES 5%3 mm, AHES 12x9
mm, 9X7 mm, BHES 24x20 mm Tdh - 72,
Yt Tl, £ TDFHZ D Chromogranin A (+),
Synaptophysin (+), insulin (+), gastrin (—),
glucagon (=) T»H > 7z, Kib7 index (%, FHLBIEYS
1.5%, REIES 1.8%, 1.5%, RHLIER; 1.6% Td ),

insulinoma, NET G1 & ZHr &7z,

Mitefed L BIFC, AOPHEREIXZ <, MigikiE
T F oA REAT L, MRS 9 H ISR E ko
Too A VA 7 =< DI R L, TADATK
EE W STV RER & ARG 2 H ik LT H
WY, MEEIRSN. 4 VR ) —=lith 7 *
01— H R O A e S AL, 2014 45 2 H N
ot Rl & FEAT, FREMATIC CTHIME NET, G2 &%
Wr &7z, P MENL #1525 O g b,
xS B 1T & 172, exon 8 codon
380_381 DItk CAGC DRK, FREKEL L 7L —A
27 NERDPHER S L, MENL &Em T2 Sz,

5. FRH S 7 PREEEE LS O S B AR S O M A Al
(a) HE (b) Chromogranin A (c) Synaptophysin (d) insulin (e) Ki-67

a|b‘c

X 6. SN BARTIES (SEERE D) ORGSR 4
(a) HE (b) insulin (c) Ki-67

a|b|c

7. S BEAEIES (2EF D) ORISR A R
(a) HE (b) insulin (c¢) Ki-67
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8. i S A7 IR BRI L 0 B A AT AS R

(a) HE

BED 7+ 00— SN TWBHEA, 202145 AD
I T CZE R RF A 92 mg/dl, ZEfERFA >~ A
4.7 WU/ml & FEEFHFATHY, 1 v A) ) =<
HEFSS, BERIBOISIEIL 7 , Mo N 1%
FER SN TV ARV,

£ £

A VA1) — < IHEEEE PanNEN @ 9 & #x b 8
FEATE C, EAREIL20.9~382% L SN TWwWABY,
KINZ BT % PanNEN D5 Wriky o P45 13 3.03
cm ERMEENTWED, f VA1) /) —<TlE2cm
K DREBI A 80% % 15 &, PEBEFEA/IN S ][]
HRONY, ZOHEE L CT/MNRZE T EREED
72O R TH > 72 2 L ARSI N5,
FIEFITIE4IHED D H 3HEN 2 ecm LT O K E
STHhHo7,

A YA == TlE, — RIS R AT
LC, HEMRREIRDSHBLT 245, R Pacpife
FERASBHVEAL T 2 FEGI DD % 72 0T EALEEL S
BV, ARGEFTLE HAHRERIZH S 2 TiE R <
HEAERDH D BT EREEDOATH 572720, [
VAN =< OlEH T CRMAEE L, £/, T
ANAEORIFRT Fe 75 Y AFTOLRERT Y b
O— VAREETH o722 8, D) DITERNTAD
AR SR &OHI L 72 B8 b RS R 1 AR s 567 ©
HolZ b, AR ) —<MRICIZ G TRER
RN e, HBHIETAPADBINIIGE
BCTH 5,

4 YA =X OR[IEZ WIS A
WHND, —RIZERZITE LT, EEEEE
A, CT, MRI, EUS A& V), I -Eh ok
B, 9~64%", 30~85%", 85~95%", 86.6~
92.3%" Wb Twib, CT, MRI, B
B TEEREZ BT 5 2 L 12 X - TN
L, RHNREET 2 EERA L LTSN 2

(b) insulin

(c) Ki-67

EAVMEI 2R 2 VW R BV WO {§EB T
bHAMTIIRAD D 295, CT &BH AR EHRAE
A EDLEDL T EIZL o THRIEE %1213 100%
LTELLEVIIMELALNLY,

PTPVS 1% 1975 £ 12 Sz " Th Y, A
YA VIREARD» S RERHET L H0T, B
RYPH90% LG SN RBETETHHY,
X512, 1987 fEIZ4H 5 A5B%E L 72 SASI test? &
IVRNAYF U gBIKY F 7T 7 4 — (soma-
tostatin receptor scintigraphy ; PLF SRS) 2S[EIFE 1
WCHEHEMZWEE L TERLTWwb, KFTD
2016 461 A £ 1) SRS IZ X BREEAHREE 22 o 720

REEBNZAT LT OMGEMA 247 - 7295, FE
SEE O NES; (LA 5E T & e dr o 720 ATER % KRR
L 72 TIE SRS IIAFR KR TH o 728, —f&
M2 SRS DA ¥ A1) J — <K IZE LY, AE
BIOFETELTRIRE DN TH o722 L b EET S &,
SRS TH[AETE = h o 72 REMED T Ve HIEIZ X
% T RERIFS I SR e 72 U SRS D IR B BT, %
RERYFZIWTEE T d 5 SASI test % PTPVS IZA A TH -
720

MICB L TIE, BHERETH W BEFELER L
T, PEWEGE T IRR RO BRAMT % IR L 72 PR
BBk & 72 o 7B 6 O BEVERE IR O FSREA IR S 7z
7o MBERBR ) R E AT 5 2 & BT L7z
BEARERRZE 2 BN L, EREIC LT L Twiz
e ORI A LS, PRSI X pElsL
IOUS IZCHEGIEES 1 v AP L, FREERERICE D
7oo MBEMERBOBIEXRMTXTEBDY, %H
MEN1 S fEEZH SNz L b EETH L, TE5
PRI CED -2 CIBEEICE > THAT
HotzbBbhb,

PEREGE N ISR & FME T X b o 7B
LT, JERESERBE N T — T R R Ll
YN T X o722 EDSE 2 SNz, B H
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MEOHED D Y A5, REFTLMFE=SY
Y HERTH 57,

RIEGNL, A > A 7 —<AiE O BEFHETIE
MEN1 & Ui TE LD o> 72h, ZOHRDOEHRAIC
X D FEEMENL 2589 2 L TBWICE 5720 B
BREDEHA A1) ) —<IZBWTIEMENL & &
OBEERELY THERLT7 + =T v 7%k
L, R Lo TIERFREOFROEELAD
N7zo F72, MEN1 BB XFEUIBRAT % 0 HE hRm
DAZDREYENEEDNRTE VY, MiHhERERE %
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